Many studies have investigated the influence of stocking rates and grazing systems upon livestock production.
Increasing the stocking rate results in reduced gains per animal and increased gains per acre until the potential production of the range is reached (Stoddart, 1960) . At this point, further increases in stocking rate result in reduction of both gains per animal and gains per acre. Correct range use lies somewhere between maximum production per animal and maximum immediate return per acre (Stoddart and Smith, 1955) .
Grazing systems are quite varied and seldom has the same system been tested in two different locations. Heady (1961) (Merrill, 1952 and 1965) .
Vegetational improvement under the 4-pasture deferred-rotation system, stocked at a moderate rate, was as rapid as under light continuous stocking.
The experimental pastures on the Sonora station were in poor condition when the study was initiated.
The objectives of this study were to determine the stocking rate for optimum livestock production from native range in the Rolling Plains region of Texas and to evaluate two different systematic deferred-rotation grazing systems.
Study Area and Methods
The climax vegetation of the Rolling Plains region includes mid and tall grasses.
Continuous, close utilization by livestock for almost 100 years had reduced the vegetation on the study area to primarily short and mid grasses. Most of the decreaser species that were once a major part of the plant community were still present at the start of this Although the frostfree period averages about 220 days, forage production continues throughout the year except when limited by drought. Peak forage production normally occurs in April, May, June, and September while July and August are usually hot and dry. However, if adequate rainfall is received in July and August, forage production will continue at a high level throughout the summer.
The 40-year average annual precipitation for Throckmorton County was 24.96 inches; however, the eight-year average at the Experimental Ranch headquarters was 27.51 inches. Annual rainfall was below the county average for only two of the eight years. The average monthly distribution of rainfall during the study was fairly normal, although there was considerable variation from the normal in several years.
The Texas Agricultural Experiment Station in cooperation with the Texas Experimental Ranch Committee and Swenson Land and Cattle Company established the Texas Experimental Ranch in 1959 for the purpose of conducting grazing management research. Prior to the initiation of this research, the experimental area was in one pasture. Soil and range surveys were conducted on the area and fences were planned so that all pastures would be as comparable as possible.
The treatments consisted of three different stocking rates and three grazing systems (Table 1) . The three stocking rates compared under a continuous grazing system were heavy (12.8 acres per animal unit), moderate (20.8 acres per animal unit), and light (28.4 acres per animal unit). The three grazing systems, all stocked at moderate rate, were continuous (yearlong) grazing, switchback system (Joubert, 1958) , and Merrill system (Merrill, 1952) .
The switchback system consisted of two pastures and one herd of cattle ( Table 2 ). The stocking rate (acres per animal unit) was divided into the total acreage of both pastures to determine the number of animal units to be (Table 3 ). The combined carrying capacity of all four pastures was calculated and divided equally into three herds of cattle which were rotated according to a fixed schedule. The switchback system required two years and the Merrill system required four years to complete a cycle of deferment. A group of three-year-old Hereford heifers were obtained during the fall of 1959 and were randomly allocated to the pastures. These heifers weaned their first calves in October 1960 but records were not obtained from this calf crop. Records were obtained for these same cows and their calves for the period 1961 through 1968. All of the cows remained on the same treatments for the duration of the study, or until they had to be permanently replaced. Multiple bulls were used in all pastures with never more than 20 cows per bull. The bulls were fertility tested prior to breeding and different bulls were used each year. The breeding season was from March 15 to June 15 and the calves were weaned in early October. All cows and-calves were weighed individually in late March, mid-June, and September of each year. All calf weights shown are the averages of the mean heifer and mean steer weights. Cottonseed cake (41% crude protein) was fed to all cows during December, January, and February at the rate of 1.5 pounds per cow per day. 
Results and Discussion

Cow Weights
Seasonal and annual fluctuations in the weight of a cow are direct indicators of her nutritional status.
Since the average weights and age were the same for all cow herds when they were allocated to the treatments, any resulting differences in the average weights of cows on various treatments were the result of differences in their nutrient intake.
Both stocking rates and grazing systems significantly influenced the average weights of cows on the treatments during the eight-year period (Fig. 1) . Cow weights from light continuous stocking and from the Merrill system did not differ significantly, but all other treatments were significantly (P < .05) different.
Heavy stocking resulted in lower cow weights while cows from both moderately stocked deferred-rotation systems were heavier than those from moderate continuous use. There were significant seasonal fluctuations in the average weights of cows on all treatments. Cows on the heavily stocked pasture lost the most weight during the winter, gained the most during the spring and lost the least during the summer (Fig.  2) . The greatest differences among treatments were evident in the early spring and the smallest differences were in the fall. Seasonal weight changes under the Merrill system and light stocking were very similar.
Average cow weights fluctuated more under the switchback system than under moderate continuous grazing or the Merrill grazing system. T,he greater concentration of livestock under the switchback system resulted in intensive grazing on one pasture followed by rotation to a rested pasture with abundant forage.
The rotation dates in March and June corresponded fairly closely with the weighing dates. Weight gains during the spring under the switchback system paralleled those under heavy continuous stocking. Cows gained more during the spring on pastures that were closely grazed the previous year than they did on pastures grazed moderately.
However, the cows did not winter as well under intensive grazing pressures.
Calf Production
Calves from the Merrill system were significantly heavier at weaning, averaged over the eight-year period, than were those from the other four grazing treatments, and calves from heavy continuous stocking were significantly lighter (Table 4) . The average weaning weights of calves from both light stocking and the switchback system were 506 pounds. The average weaning weight from moderate continuous stocking was 501 pounds. The Merrill system of deferred-rotation increased weaning weights 20 lbs. above moderate continuous stocking, whereas, weaning weights from light continuous stocking were only 5 lbs. greater than from moderate continuous stocking. Average weaning weights from the switchback system were comparable to those from moderate and light continuous stocking.
In examining the average weaning weights from heavy, moderate, and light stocking on an annual basis it was found that they tended to decrease under heavy stocking as the study progressed while they increased under light stocking (Fig. 3) . Weaning weights from light stocking varied less from year to year than those from moderate and heavy stocking.
Apparently the annual fluctuations of climate had very little influence upon calf production from the lightly stocked pasture. However, heavy continuous stocking and the switchback grazing system were both greatly influenced by annual fluctuations of climate. For five of the eight years, the Merrill system weaned the heaviest calves (Fig. 3) . The switchback system had the heaviest calves in 1965 and light continuous stocking had the heaviest in 1964 and 1968.
In 1965, the lightest calves were weaned from light continuous stocking.
The initial response of the vegetation to deferment, when the rotation systems were started, may be responsible for their having heavier weaning weights than continuous grazing during the first 3 years of the study. The greater concentration of livestock on one pasture under the switchback system would be expected to result in a slightly lower weaning weight than from the Merrill system. Drought conditions during the spring and summer of 1966 greatly reduced weaning weights from heavy continuous grazing and the switchback system during that year.
Grazing systems and stocking rates had little effect upon average calf weights from April through September (Fig. 4) 
